ISSN 0974-7907 (Online) ISSN 0974-7893 (Print)
PLATINUM OPEN ACCESS
Non-lactating sequestrate members of the Russulaceae were historically placed in one of six genera based on various aspects of their morphology (Lebel 1998) . Recent genetic analysis supports the recombination of all of these genera with the common mushroom genus Russula (Lebel & Tonkin 2007; Lebel 2017; Elliott & Trappe 2018) . It has been suggested that adaptations to abiotic environmental factors and symbiotic associations with vertebrates and invertebrates have led to evolution of sequestrate and hypogeous basidiomata (Thiers 1984; Trappe & Claridge 2005; Vernes & Dunn 2009; Galante et al. 2011) . Nearly 60 of the approximately 145 described sequestrate Russula species are native to Australia and New Zealand, and numerous undescribed taxa likely inhabit the region (Lebel 1998; Lebel & Tonkin 2007; Lebel 2017; Elliott & Trappe 2018) . Australia also has a high diversity of native mammals and birds that feed on members of the Russulaceae (Nuske et al. 2017a,b; Elliott & Vernes 2019) . These associations between vertebrates and the Russulaceae may have contributed to the evolution of the diverse sequestrate morphologies that are common in Australia.
During multiple collecting expeditions in the Australian Capital Territory, New South Wales, and Victoria, we have encountered Russula scarlatina sp. nov., a brightly colored, sequestrate fungus. It typically fruits with Eucalyptus spp. in dry sclerophyll woodlands, but we once found it emerging from bare, compacted soil between the base of a tree and the sidewalk in Mitchell, New South Wales.
Materials and Methods
Basidiomata examined in this study were collected during the cold months of May through September between 2000 and 2010. We found them by raking away the leaf litter under Eucalyptus spp. and carefully examining the soil layer below. Occasionally, basidiomata were partially emergent from the soil or were found in the tailings piles of animal digs. We collected and photographed the basidiomata, recorded their fresh macroscopic characteristics, and then placed slices on a portable dehydrator. Dried material was freehand sectioned for slide mounts under a binocular compound microscope. Thin sections were mounted and examined in 3% KOH, H 2 O, cotton blue, and Melzer's reagent. Heat was used to remove bubbles and for clearer viewing. Microscopic features were measured in 3% KOH mounts. Collections are curated in the herbaria listed in the Acknowledgements section. Etymology: scarlatina (Latin, "scarlet"), referring to the scarlet peridium covered with a turf of scarlet dermatocystia; a conspicuous feature distinguishing this species from other sequestrate Russula spp.
Taxonomic description
Description: Basidiomata hypogeous to partially emergent or sometimes exposed in animal digs, solitary or in scattered, gregarious groups. Basidiomata globose to subglobose, flattened, or irregular, (5-) -25 (-30) x (5-) -20 (-25) mm, in youth with a suprapellis turf of scarlet, tapered cystidia that fade when dried and a pellis mixture of pale yellow and scarlet areas that often separate into patches, with age the colors darkening to darker dull red and the turf fading and collapsing in patches, at senescence becoming dark reddish-brown with the suprapellis turf largely to entirely collapsed (Image 1a). Stipe absent or rarely present as a less than 2mm long, readily detaching stub at base of fruiting body, its surface concolorous with peridiopellis. Gleba loculate, in youth, the trama white to ivory or pale yellow, with age developing to brownish yellow with brown zones and brown tissue around worm holes, and at senescence brown overall (Image 1a & c); spores in mass in the locules white, often brownish where glebal tissue has stained brown. Odor in youth mild, later often faintly pleasant, at senescence somewhat unpleasant.
Peridium 115-180 µm thick, beset with a crowded to dispersed, scarlet pubescence. Peridiopellis 25-90 µm thick, scarlet in fresh mounts of young specimens and often with scattered red granular deposits near the surface, later darkening to brown or reddish-brown and paler towards gleba, the hyphae compact and tightly entangled, 4-8 µm broad, the suprapellis a pubescence of tapered, tangled, cystidia 20-40 µm tall, scarlet when fresh and sometimes with scattered scarlet deposits at the base but fading slowly after exposure, in microscope mounts of KOH quickly becoming hyaline (Image 1d). Subpellis averaging 90µm thick with loosely interwoven hyphae 3-8 µm thick. Gleba with a subhymenium up to 30µm thick, composed of irregularly shaped, inflated cells up to 11µm broad. Hymenophoral trama up to 18-31 µm thick, composed of tightly intertwined hyphae, 3-7 µm broad with occasional cells in trama inflated up to 18µm. Hymenophoral cystidia 39-42 x 8-11 µm, scattered, hyaline smooth, cylindrical to narrowly clavate with obtuse apices, walls less than 1µm thick (Image 1f). Basidia 41-48 x 9-11 µm, clavate, tapering near the base, smooth, less than 1µm thick, 2 and 4 spored, sterigmata 4-6 x 1-2 µm. Spores 7-8 x 7-9 µm, globose to subglobose with sterigmal attachment no more than 1µm long tapering towards the tip, spore wall less than 0.5µm thick, becoming slightly thicker near sterigmal attachment. Spore ornamentation less than 1µm tall, weakly amyloid, ranging from irregular granules to a well-developed reticulum (Image 1e). 
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Discussion
Russula scarlatina is easy to recognize in the field because of its vibrant scarlet peridium, totally enclosed loculate gleba, and lack of a stipe; these characters set it apart from other members of the genus. Some Arcangeliella (sequestrate Lactarius) species appear somewhat similar but are readily distinguished from R. scarlatina. The most similar of these taxa have bright orange (not scarlet) peridia and lactate and/or have laticiferous hyphae, unlike R. scarlatina. Other distinctive characters of R. scarlatina include unusually short spore ornamentations that are weakly amyloid and a distinctive peridiopellis turf; furthermore, this species has been found only in dry sclerophyll woodlands and open forest habitats.
Russula theodoroui (T. Lebel) T. Lebel sometimes has reddish to scarlet peridia, but it differs from R. scarlatina in having a short but prominent stipe, a pileopellis epithelium of inflated cells (but lacking a turf of dermatocystidia), and larger spores (8-10 x 8-9.5 µm) with much larger and more strongly amyloid ornamentation. Because of its peridiopellis of inflated cells, R. theodoroui had earlier been placed in the genus Cystangium but now is in the genus Russula (Lebel 2017; Elliott & Trappe, 2018) . Russula theodoroui has never been collected south of Queensland, whereas R. scarlatina has not been collected north of the Warrumbungle Mountains of New South Wales.
Russula westresii (T. Lebel) T. Lebel is one of the more common and widespread species in eastern Australia and resembles R. scarlatina in having a brown staining gleba, spores with short ornamentation, and sometimes orange to brick red streaks and patches on an otherwise yellowish-white to pale brownish-yellow peridium (but not the overall scarlet of R. scarlatina). Russula westresii also lacks a peridiopellis turf of dermatocystidia, and its spores are larger (8-10 x 7.5-9 µm) than those of R. scarlatina.
